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Application of non-linearity degree method in harmonic source detecting in distribution network

GONG Hua-lin, XIAO Xian-yong
(School of Electrical Engineering & Information, Sichuan University, Chengdu 610065, China)

Abstract: The detection of harmonic sources in distribution network is a key to control harmonic pollution effectively. This paper
proposes an algorithm that can calculate the nonlinear degree of single-phase and unbalanced three-phase loads to identify the
harmonic source in distribution network based on the theory that the harmonic emission level is in proportion to non-linearity degree
(NLD) of the load. Through the harmonic equivalent load model in time domain, the algorithm firstly makes Fourier transform on
the voltage and current data collected at the point of common coupling (PCC) to eliminate noise and decomposes sequence
components by symmetrical component method, then calculates the load non-linearity degree of each component, finally judges
whether the load is a harmonic source or not according to the load nonlinear degree. The results of field test show that the load
non-linearity degree method is able to detect the harmonic source correctly in the actual applications.
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Fig.1 Voltage waveforms characteristics of loads
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Fig.2 Equivalent circuit for single load in time domain
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Fig. 3 Scheme of load parameters
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Fig.4 A 35 kV distribution power network
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Fig.5 Voltage and current waveform of the load A
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Fig.6 Voltage and current waveform of the load B
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Fig.7 Voltage and current waveform of the load C
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Tab.1 The total harmonic distortion of the loads

G s HLPER HU B
A 9.47% 14.14%
B 9.73% 21.68%
C 9.15% 4.41%
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Tab.2 Nonlinear degree of the loads
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Fig.8 R and L values and nonlinear degree of the load A
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Fig.9 R and L values and nonlinear degree of the load B
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